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TRANSMITTING METHOD, TRANSMITTING APPARATUS, 
AND PROGRAM STORAGE MEDIUM 

BACKGROUND OF THE INVENTION 

The present invention relates to a transmitting 
apparatus, a transmitting method, and a program storage 
medium, and more particularly to an apparatus for and a 
method of transmitting packets of data and a program 
storage medium. 

When a transmitting apparatus for isochronously 
transmitting data via a bus based on the standards of 
IEEE (Institute of Electrical and Electronic Engineers) 
1394 (hereinafter referred to as "1394 bus") transmits 
MPEG (Moving Picture Experts Group) 2-TS (Transport 
Stream) data, a dedicated CPU (Central Processing Unit) 
monitors the cycle time of the 1394 bus to control the 
size of data to be transmitted. 

Some personal computers are equipped with a 1394 
interface. To meet demands for inexpensive 1394 
interfaces, the 1394 interfaces do not have a dedicated 
CPU, and packets whose size has been controlled are 
transmitted to the 1394 bus by a general -purpose 1394 DMA 
(Direct Memory Access) controller. 

Fig. 1 of the accompanying drawings is a block 



diagram showing a conventional transmitting apparatus for 
isochronously transmitting data via a 1394 bus by means 
of a 1394 DMA controller. 

As shown in Fig. 1, a CPU 1 controls an IDE 
(Integrated Drive Electronics) controller 3 to read 
MPEG2-TS data (hereinafter also referred to as "TSP 
(Transport Stream Packet)") from a storage device 2, and 
stores the read MPEG2-TS data together with a CIP (Common 
Isochronous Packet) and a SPH (Source Packet Header) as 
isochronous packets in a main memory 4. 

The CPU 1 stores a description of a transmission 
pattern representing the arrangement of isochronous 
packets storing TSPs, in the main memory 4. 

Fig. 2 of the accompanying drawings is a diagram 
showing isochronous packets transmitted from the 
transmitting apparatus. Isochronous packets that are 
isochronously transmitted on the 1394 bus comprise a 
combination of CIPs, SPHs, and TSPs. 

An isochronous packet in a cycle time n 
(corresponding to one cycle of isochronous transmission 
on the 1394 bus) shown in Fig. 2 comprises one CIP, one 
SPH, and one TSP. An isochronous packet in a cycle time 
n+1 shown in Fig. 2 comprises one CIP only. 

An isochronous packet in a cycle time n+3 shown in 



Fig. 2 comprises one CIP, two SPHs, and two TSPs. 

Fig. 3 of the accompanying drawings is a timing 
chart showing the timing of transmission of isochronous 
packets on the 1394 bus which are carried out 
corresponding to the isochronous packets shown in Fig. 2. 

The isochronous packets transmitted in respective 
cycles of isochronous transmission on the 1394 bus may 
not necessarily have the same size. The transmission 
pattern representing the arrangement of isochronous 
packets is stored in a transmission pattern description 
memory area of the main memory 4 . 

The CPU 1 controls a 1394 DMA controller 5 to 
transmit isochronous packets stored in the main memory 4 
over the 1394 bus based on the transmission pattern 
stored in the transmission pattern description memory 
area of the main memory 4 . 

The IDE controller 3 controls the recording of data 
in and the reading of data from the storage device 2, 
records data supplied from the CPU 1 or the 1394 DMA 
controller 5 in the storage device 2, and supplies data 
read from the storage device 2 to the CPU 1 or the main 
memory 4 . 

The main memory 4 has a transmission buffer area as 
well as the transmission pattern description memory area. 



Based on a transmission pattern stored in the 
transmission pattern description memory area of the main 
memory 4, the 1394 DMA controller 5 reads, by way of DMA 
transfer, isochronous packets stored in the transmission 
buffer of the main memory 4 in synchronism with 
isochronous transmission cycles on the 1394 bus, and 
transmits the read isochronous packets over the 1394 bus. 

A transmission process carried out by the CPU 1 
will be described below with reference to a flowchart 
shown in Fig. 4 of the accompanying drawings. 

In step Sll, the CPU 1 controls the IDE controller 
3 to read MPEG2-TS data from the storage device 2 into 
the transmission buffer of the main memory 4. The MPEG2 - 
TS data, which is read into the transmission buffer of 
the main memory 4 are handled as isochronous packets. 

In step S12, the CPU 1 checks the lengths of 
isochronous packets in the transmission buffer, and 
describes the lengths of isochronous packets to be 
transmitted in respective isochronous cycles in the 
transmission pattern description memory. 

In step S13, the CPU 1 determines whether or not 
all the isochronous packets stored in the transmission 
buffer have been described. If it is determined that not 
all the isochronous packets stored in the transmission 



buffer have been described, then control goes back to 
step S12 to repeat the process of describing the lengths 
of the isochronous packets. 

If all the isochronous packets stored in the 
transmission buffer have been described in step S13, then 
control goes to step S14. The CPU 1 instructs the 1394 
DMA controller 5 to send the isochronous packets by means 
of isochronous transmission according to the data stored 
in the transmission pattern description memory. Then, the 
processing sequence shown in Fig. 4 is put to an end. 

The process of describing the transmission pattern 
of all the isochronous packets requires a large memory 
capacity for storing the isochronous packets to be 
transmitted, and results in a large processing load for 
checking the lengths of the isochronous packets. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a transmitting apparatus, a transmitting 
method, and a program storage medium for transmitting 
packets with fewer resources. 

According to the present invention, there is 
provided a method of transmitting a packet, comprising 
the steps of measuring the length of a data packet stored 



in a device, generating an additional packet having a 
length which is equal to the difference between the 
measured length and a predetermined packet length, 
coupling the data packet and the additional packet to 
each other, producing a second packet having a 
predetermined length, transferring the second packet to a 
transmission buffer, and transmitting the second packet. 

According to the present invention, there is also 
provided an apparatus for transmitting a packet, 
comprising means for measuring the length of a data 
packet stored in a device, means for generating an 
additional packet having a length which is equal to the 
difference between the measured length and a 
predetermined packet length, means for coupling the data 
packet and the additional packet to each other, producing 
a second packet having a predetermined length, means for 
transferring the second packet to a transmission buffer, 
and means for transmitting the second packet. 

According to the present invention, there is 
further provided a program for transmitting a packet, 
comprising the steps of measuring the length of a data 
packet stored in a device, generating an additional 
packet having a length which is equal to the difference 
between the measured length and a predetermined packet 

6 



length, coupling the data packet and the additional 
packet to each other, producing a second packet having a 
predetermined length, transferring the second packet to 
transmission buffer, and transmitting the second packet. 

According to the present invention, there is also 
provided a storage medium for storing a program for 
transmitting a packet, the program comprising the steps 
of measuring the length of a data packet stored in a 
device, generating an additional packet having a length 
which is equal to the difference between the measured 
length and a predetermined packet length, coupling the 
data packet and the additional packet to each other, 
producing a second packet having a predetermined length, 
transferring the second packet to a transmission buffer, 
and transmitting the second packet. 

The additional packet comprises a nullpacket. 

The data packet comprises a packet according to 
MPEG standards and the second packet comprises a packet 
according to IEEE 1394 standards. 

The predetermined length of the second packet is 
represented by 392 bytes. 

The above and other objects, features, and advan- 
tages of the present invention will become apparent from 
the following description when taken in conjunction with 



the accompanying drawings which illustrate a preferred 
embodiment of the present invention by way of example. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a conventional 
transmitting apparatus for isochronously transmitting 
data ; 

Fig. 2 is a diagram showing isochronous packets to 
be transmitted by the conventional transmitting 
apparatus ; 

Fig. 3 is a timing chart showing the conventional 
timing of transmission of isochronous packets on a 1394 
bus ; 

Fig. 4 is a flowchart of a processing sequence of a 
transmission process carried out by the conventional 
transmitting apparatus; 

Fig. 5 is a block diagram of a transmitting 
apparatus according to an embodiment of the present 
invention; 

Fig. 6 is a diagram showing isochronous packets 
stored in a transmission buffer of a main memory of the 
transmitting apparatus shown in Fig. 5; 

Fig. 7 is a diagram illustrative of details of a 
nullpacket ; 



Fig. 8 is a timing chart showing the timing of 
transmission of isochronous packets on a 1394 bus in the 
transmitting apparatus shown in Fig. 5; and 

Fig. 9 is a flowchart of a processing sequence of a 
transmission process carried out according to a 
transmission program. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Fig. 5 shows in block form a transmitting apparatus 
according to an embodiment of the present invention for 
transmitting data via a 1394 bus by means of isochronous 
transmission . 

As shown in Fig. 5, the transmission apparatus has 
a CPU 101 for controlling the transmission apparatus in 
its entirety. The CPU 101 executes a transmission program 
to control an IDE controller 103 to read MPEG2-TS data 
from a storage device 102 and stores the read MPEG2-TS 
data as TSPs together with CIPs, SPHs, and nullpackets, 
which are handled altogether as isochronous packets, in a 
transmission buffer of a main memory 104. 

Fig. 6 shows isochronous packets stored in the 
transmission buffer of the main memory 104. The 
isochronous packets stored in the transmission buffer of 
the main memory 104 comprise a combination of CIPs, SPHs, 
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TSPs, and nullpackets. 

The isochronous packets stored in the transmission 
buffer of the main memory 104 comprise either one CIP, 
one SPH, one nullpacket, one SPH, and one nullpacket, or 
one CIP, one SPH, one TSP, one SPH, and one nullpacket, 
or one CIP, one SPH, one TSP, one SPH, and one TSP. 

The CIP is made up of 8 bytes, the SPH of 4 bytes, 
the TSP of 188 bytes, and the nullpacket of 188 bytes. 
Therefore, each of the isochronous packets stored in the 
transmission buffer of the main memory 104 is made up of 
392 bytes. 

Fig. 7 shows details of the nullpacket. The 
nullpacket comprises a sync_byte, a transport_error_ 
indicator, and a PID, is MPEG2-TS data that is ignored 
when the isochronous packet is decoded. 

When a reception apparatus receives a TSP, it 
extracts a PID included in the TSP. If the extracted PID 
is Oxlfff, then the reception apparatus judges the TSP as 
a nullpacket and discard the TSP as the nullpacket. If 
the extracted PID is not Oxlfff, then the reception 
apparatus uses data stored in the TSP. 

Fig. 8 is a timing chart of the timing of 
transmission of isochronous packets on the 1394 bus by 
the transmission apparatus according to the present 



invention . 

The isochronous packets transmitted in respective 
cycles of isochronous transmission on the 1394 bus have 
the same size of 392 bytes. An isochronous bandwidth 
resource used for isochronous transmission on the 1394 
bus is maintained to match the maximum size of 
isochronous packets transmitted by means of isochronous 
transmission. Therefore, even when a nullpacket is stored 
in an isochronous packet, the isochronous bandwidth 
resource used for isochronous transmission is not 
consumed wastefully. 

The CPU 101 controls a 1394 DMA controller 105 to 
transmit isochronous packets stored in the transmission 
buffer of the main memory 104 over the 1394 bus. 

The IDE controller 103 controls the recording of 
data in and the reading of data from the storage device 
102, records data supplied from the CPU 101 or the 1394 
DMA controller 105 in the storage device 102, and 
supplies data read from the storage device 102 to the CPU 
101 or the main memory 104. 

The main memory 104 has an area as the transmission 
buffer which is maintained according the transmission 
program executed by the CPU 101. 

The 1394 DMA controller 105 reads, by way of DMA 
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transfer, isochronous packets of the same size stored in 
the transmission buffer of the main memory 104 in 
synchronism with isochronous transmission cycles on the 
1394 bus, and transmits the read isochronous packets over 
the 1394 bus. 

A drive 107 reads data or a program, i.e., the 
transmission program executed by the CPU 101, from a 
magnetic disk 131, an optical disk 132, a magneto - opt ical 
disk 133, or a semiconductor memory 134, and supplies the 
read data or program via an interface 106 to the CPU 101 
or the main memory 104. 

The components of the transmission apparatus, 
ranging from the CPU 101 to the interface 106, are 
connected to each other by an internal bus. 

A transmission process according to the 
transmission program executed by the CPU 101 will be 
described below with reference to a flowchart shown in 
Fig. 9. 

In step SlOl, the transmission program causes the 
IDE controller 103 to read MPEG2-TS data from the storage 
device 102, adds nullpackets to isochronous packets in 
order to equalize the amounts of data transmitted in 
respective isochronous cycles to a maximum transmi t table 
packet size, and stores the isochronous packets in the 



transmission buffer of the main memory 104. 

In step S102, the transmission program instructs 
the 1394 DMA controller 105 to send a constant number of 
bytes of data from the transmission buffer by means of 
isochronous transmission in each isochronous cycle. Then, 
the processing sequence is finished. 

As described above, the transmission apparatus 
according to the present invention does not require a 
complex control process for transmitting isochronous 
packets of different sizes in isochronous cycles, but is 
able to transmit isochronous packets storing MPEG2-TS 
data over the 1394 bus with fewer resources. 

The above processing sequence can be implemented by 
either hardware or software. If the processing sequence 
is implemented by software, the program for the software 
is installed from a program storage medium into a 
computer incorporated in dedicated hardware or a general - 
purpose personal computer which is capable of performing 
various functions with various programs installed therein. 

As shown in Fig. 5, the program storage medium 
which stores a program to be installed in the computer 
and executed by the computer comprises a package medium 
such as the magnetic disk 131 (including a floppy disk), 
the optical disk 132 (including a CD-ROM (Compact Disc- 
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Read Only Memory) , a DVD (Digital Versatile Disc) , the 
magneto -optical disk 133 (including an MD (Mini-Disc) , or 
the semiconductor memory 134, or a ROM (not shown) for 
temporarily or permanently storing the program, or the 
storage device 102. The program is stored into the 
program storage medium via an interface such as a router, 
a modem, or the like, by means of a wired or wireless 
communication medium such as a local area network, the 
Internet, or a digital satellite broadcasting system. 

The process of describing a program stored in a 
program storage medium comprises steps which are carried 
out temporally according to a defined sequence or steps 
which are carried out concurrently or individually. 

The term "system" referred to herein is used to 
mean the whole of a combination of plural apparatus. 

Although a certain preferred embodiment of the pre- 
sent invention has been shown and described in detail, it 
should be understood that various changes and modifica- 
tions may be made therein without departing from the 
scope of the appended claims. 



